WAKE ISLAND VEGETATION AND FLORA, 1961-1963
by F. R. Fosberg and M.-H. Sachet I n 1959 we summarized observations on t h e v e g e t a t i o n and f l o r a made on four s h o r t v i s i t s t o Wake I s l a n d i n 1951, 1952 and 1953, along with what was already known ( A t o l l Research B u l l e t i n 67, 1959). Part i c u l a r a t t e n t i o n was given t o t h e e f f e c t s on t h e v e g e t a t i o n of t h e typhoon of September 16, 1952 . A l i s t of t h e v a s c u l a r f l o r a with c i t at i o n s of specimens, b r i e f c h a r a c t e r i z a t i o n s of s p e c i e s , and notes on occurrence was a p r i n c i p a l p a r t of t h a t paper.
In September 1961 M.-H. Sachet s p e n t a week on t h e i s l a n d making observations on t h e v e g e t a t i o n , f l o r a and general ecology through t h e courtesy of D r . Bruce Halstead. In March 1963, sponsored by t h e P a c i f i c Science Board and t h e O f f i c e of Naval Research, M.
-H. Sachet and F. R . Fosberg v i s i t e d t h e i s l a n d with R . H. Alexander f o r f o u r days, observing changes i n t h e v e g e t a t i o n and looking f o r t r a c e s of t h e e f f e c t s of t h e 1952 typhoon, which had been t h e o b j e c t of a s p e c i a l study by Fosberg i n 1953 (ARB 67, 1959). A few p l a n t s were c o l l e c t e d on each of t h e s e v i s i t s . Observations made on t h e s e t r i p s a r e b e l a t e d l y o f f e r e d h e r e , with n o t e s on t h e changes from t e n y e a r s e a r l i e r . A few records have been added from c o l l e c t i o n s made by M r . R. W . McFarlane, who made s e v e r a l v i s i t s t o Wake i n 1963-1965 under t h e auspices of t h e P a c i f i c Ocean Biological Survey Program, a l s o one o r two by o l d e r c o l l e c t o r s . The scope of t h i s paper is t h e same a s t h a t of t h e 1959
one. Observations made on o t h e r a s p e c t s of t h e i s l a n d w i l l be p u t on record i n another paper. Notes on t h e b i r d s were included i n ARB 114, 1966.
E f f e c t s of 1952 Typhoon

--
The only t h i n g worth commenting on under t h i s heading i s t h e almost complete lack of any n o t i c e a b l e remaining e f f e c t s . An occas i o n a l dead T o u r n e f o r t i a t r e e o r dead branch on one with bark abraded o f f may s t i l l be seen i n some a r e a s of scrub f o r e s t . Also many of t h e a r e a s most damaged by t h e typhoon a r e now c l e a r e d and occupied by i n s t a l l a t i o n s . However, t h e general lack of obvious typhoon e f f e c t s a f t e r t e n y e a r s i s i n l i n e with t h e p r i n c i p l e t h a t v e g e t a t i o n of a pioneer c h a r a c t e r , such a s t h a t on dry a t o l l s , recovers i t s o r i g i n a l appearance and composition very r a p i d l y a f t e r damage. I t a l s o supports t h e i d e a t h a t most a t o l l p l a n t s p e c i e s have evolved means of ready and quick recovery from t h e e f f e c t s of typhoons, over t h e m i l l e n i a t h a t they have been exposed t o t h e s e s e v e r e storms. Vegetation I n general t h e land s u r f a c e of t h e i s l a n d h a s been almost completely d i s t u r b e d . I n a l l p r o b a b i l i t y no o r i g i n a l v e g e t a t i o n remains, except p o s s i b l y some Sesuvium f l a t s and Pemphis scrub along t h e lagoon margins.
The f a c t t h a t almost t h e e n t i r e indigenous and spontaneous f l o r a of t h e i s l a n d is of an extreme pioneer c h a r a c t e r causes t h e secondary v e g e t a t i o n t o look r a t h e r n a t u r a l and at l e a s t some of t h e o r i g i n a l v e g e t a t i o n types t o r e c u r a f t e r d i s t u r b a n c e .
Of t h e s e , a scrub f o r e s t of T o u r n e f o r t i a , with or without s c a t t e r e d Cordia and Pisonia, was i n 1963 t h e most p r e v a l e n t . I t s s t a t u r e v a r i e d from 2 t o about 6 m and spacing from c l o s e d t o open. This had l i t t l e undergrowth where closed, b u t with t h e branches very low and spreading and those of adjacent t r e e s u s u a l l y t a n g l e d t o g e t h e r . Where i t was open t h e r e was an abundant herbaceous t o scrubby growth of manv . -s p e c i e s , e s p e c i a l l y Sida f a l l a x , Meliotropiwn anomalum, Pluchea odorata, Lepturus s p p . , and Boerhavia spp. Portulaca l u t e a was common l o c a l l y , even occurring i n closed f o r e s t , b u t n o t i n very vigorous c o n d i t i o n . Occasional dead branches o f l a r g e r Tournefortia t r e e s , and even a few whole dead t r e e s , recognizable by lack of bark on trunks and l a r g e r branches, p e r s i s t e d from t h e 1952 typhoon, but t h e s e d i d not change m a t e r i a l l y t h e aspect of t h e v e g e t a t i o n .
Judging by t h e s t a n d of T o u r n e f o r t i a s e e d l i n g s on t h e c l e a r e d a r e a a t t h e west end of Peale I s l e t , t h i s t y p e may, under some c o n d i t i o n s , r e -e s t a b l i s h i t s e l f immediately a f t e r d i s t u r b a n c e , without any i n t e rvening s u c c e s s i o n a l s t a g e s . Where i t does n o t , as around i n s t a l l a t i o n s , t h e d i f f e r e n c e may u o s s i b l v be due t o comuaction. or uerhaus t o comuet-. A i t i o n with such aggressive pioneers a s Pluchea, and even Cenchrus, E r a g r o s t i s o r o t h e r herbs. P i s o n i a f o r e s t , with o r without an admixture of Cordia, was formerly t h e most s t a b l e and mesophytic v e g e t a t i o n type on t h e i s l a n d . The only good a r e a of t h i s remaining i n 1953 ( a l s o seen i n 1961) h a s been completely destroyed r e c e n t l y by overzealous use of t h e b u l l d o z e r , leaving only bare ground. In a few nearby a r e a s clumps of f a i r s i z e d P i s o n i a and Cordia t r e e s remained and, i f t h e s e could be l e f t undisturbed, t h e P i s o n i a f o r e s t s o c h a r a c t e r i s t i c of c o r a l i s l a n d s might r e -e s t a b l i s h i t s e l f over a long p e r i o d of y e a r s . That t h i s w i l l be p e r m i t t e d t o happen seems improbable, however.
Small a r e a s of Cordia scrub n e a r Peacock P o i n t , observed i n 1952 had i n c r e a s e d i n s t a t u r e somewhat, b u t were g r e a t l y reduced i n a r e a .
Pemphis scrub s t i l l l i n e d p o r t i o n s of t h e lagoon shore but t h e a r e a had been g r e a t l y reduced s i n c e 1953 by c l e a r i n g . Some of t h e Pemphis bushes had increased i n s t a t u r e t o s e v e r a l meters but were not a t a l l comparable t o c e r t a i n patches o f Pemphis f o r e s t seen i n 1952. Except f o r t h e T o u r n e f o r t i a scrub f o r e s t , Pemphis scrub was t h e most p r e v a l e n t reasonably n a t u r a l v e g e t a t i o n type remaining on Wake.
A widespread v e g e t a t i o n complex on d r i e r a t o l l s i n t h e c e n t r a l P a c i f i c i s a scrub of S i d a f a l l a x with, normally, a s t r o n g admixture of Lepturus and, where i t i s a member o f t h e f l o r a , Heliotropium anomalum. This was alluded t o but not emphasized or described on Wake by Bryan i n 1923 (Christophersen 1931) and not noticed a t a l l by Fosberg i n 1951 -1953 (Fosberg 1959 . However, two v a r i a n t s of t h i s complex i n 1963 occupied small a r e a s . On t h e c l e a r e d a r e a a t Kuku P o i n t , on t h e west end of Wilkes I s l e t , and i n t h e ooenines i n -T o u r n e f o r t i a f o r e s t nearby, -Sida, o r -S i d a and Heliotropium formed an open t o c l o s e d very low scrub, with abundant Lepturus, P o r t u l a c a l u t e a , and Boerhavia where t h e bushes d i d not form a closed cover. This was doubtless p r e s e n t l o c a l l y i n openings b e f o r e t h e c l e a r i n g which was
This s c r u b , i n much of t h e c l e a r e d a r e a back of Kuku P o i n t , gave way t o herbaceous v e g e t a t i o n , l o c a l l y , i n patches dominated by P o r t u l a c a , Boerhavia, Lepturus, and i n one a r e a , Lepidium. The whole formed a mosaic t h a t seems more o r l e s s random i n i t s p a t t e r n .
J u s t west of Peacock P o i n t , back o f t h e south coast of Wake I s l e t , were openings and t h i n p l a c e s i n t h e T o u r n e f o r t i a scrub and scrub f o r e s t occupied by an open t o closed dwarf scrub of Heliotropium anomalum. This may simply have been missed during e a r l i e r v i s i t s o r i t may have developed i n c l e a r e d s p o t s r e s u l t i n g from t h e 1952 typhoon.
This a r e a was n o t v i s i t e d i n 1953.
Sesuvium f l a t s i n 1963 occupied perhaps more a r e a than a decade b e f o r e , being s t i l l p r e s e n t on wet muddy o r sandy lagoon margins, a l s o coming i n where excavation had reached t h e water t a b l e , a s i n t h e brackish pond i n t h e t r i a n g l e surrounded by runways and t a x i -s t r i p s opposite t h e t e r m i n a l b u i l d i n g . The p l a n t s formed a succulent b r i g h t green mat i n low wet p l a c e s , but were more s c a t t e r e d on exposed beach r i d g e a r e a s on o t h e r p a r t s of t h e a t o l l .
Roadsides and o t h e r r e c e n t l y c l e a r e d areas were mostly covered by a v e g e t a t i o n o f annual grasses and o t h e r h e r b s , e s p e c i a l l y Cenchrus e c h i n a t u s , E r a g r o s t i s t e n e l l a , Dactyloctenium aegyptium, Eleusine i n d i c a , and s e v e r a l Euphorbia s p e c i e s . Such a r e a s , i f l e f t without f u r t h e r d i s t u r b a n c e f o r awhile. might change t o an open o r closed scrub of Pluchea odorata. !&ere t r a f f i c isUheavy t h e r e p e rs i s t e d a s p a r s e "lawn" of dwarfed p l a n t s of Dactyloctenium, Eleusine, F i m b r i s t y l i s and o t h e r herbs.
Before t h e 1963 v i s i t t h e weather had been s u f f i c i e n t l y dry t h a t much of t h e herbaceous weedy v e g e t a t i o n was p r a c t i c a l l y d r i e d up, though by no means a s much s o as i n May 1952. Many leaves had r e c e n t l y f a l l e n from t h e T o u r n e f o r t i a , but not s o many a s t o give a dry a s p e c t . The l e a v e s of Cordia and P i s o n i a were predominantly s t i l l -green. A few of t h e P i s o n i a bushes were coming i n t o flower. F r u i t s and a few flowers were seen on Cordia.
Evidences of a r e c e n t storm, o r , a t l e a s t , of very high waves, were seen on both n o r t h and south c o a s t s i n t h e form of l a r g e a r e a s of p a l e gray t o white, presumably r e c e n t l y uncovered beachrock, white s t i r r e d up g r a v e l , and dead shrubs a t t h e top of t h e beach and j u s t back of i t . The A i r Force o f f i c e r s p r e s e n t s a i d t h a t t h e p e r i o d of high waves was i n October 1962.
The l i s t t h a t follows includes a l l t h e s p e c i e s from t h e 1959 l i s t , with remarks on any change of s t a t u s from t h a t observed i n 1951-1953
, a s well as 27 s p e c i e s newly recorded h e r e . Of t h e l a t t e r 5 a r e c u lt i v a t e d i n p o t s , 7 c u l t i v a t e d i n gardens, 14 a r e spontaneous but introduced, and only one, Tribulus c i s t o i d e s probably indigenous. A s i n t h e 1959 l i s t , introduced s p e c i e s a r e marked by an a s t e r i s k . Species here recorded f o r t h e f i r s t time from Wake a r e i n d i c a t e d by an exclamation p o i n t . A few name changes a r e recorded and m i s i d e n t i f i c at i o n s c o r r e c t e d . I n t h e s e cases t h e name used i n t h e 1959 l i s t i s given a s a synonym.
The l o c a t i o n i n d i c a t e d as t h e IAS compound i s on t h e s i t e of t h e o l d TAL compound on t h e southwest arm of Wake I s l e t about 300 m e a s t of t h e channel. The Japanese monument i s on t h e n o r t h angle of Wake I s l e t a s h o r t d i s t a n c e i n from t h e north bay of t h e lagoon. F l i p p e r Point i s t h e south peninsula o f Peale I s l e t . Kuku Point i s t h e west point of Wilkes I s l e t . The FAA Dock i s a t t h e west end of t h e southwest arm of Wake I s l e t .
*PANVANUS TECTORIUS Park.
Same t r e e seen i n 1961 and 1963, much l a r g e r than i n 1952. Several patches on Peale I s l e t , 1963. Examination of t h e type of P . distichum i n t h e ~i n n e a n H e r b a r i u m , by C . E . ~u b b a r d , s h o w e d t h a t i t i s t h e widespread p l a n t u s u a l l y known as P . vaginatum Sw., c h a r a c t e r i s t i c of s a l i n e h a b i t a t s , r a t h e r t h a n t h e s i m i l a r f r e s hwater marsh p l a n t commonly known i n North America and Hawaii a s P . distichum. -BOERHAVIA s p (white f l s . ) The white flowered p l a n t l i s t e d i n 1959, occurring g e n e r a l l y with B . repens, b u t l e s s common, Fosberg 43530, 43518, Sachet 876, 892.
Occasional, apparently i n t e r m e d i a t e between t h e o t h e r s , -Sachet 891.
-"BOUGAINVILLEA SPECTABILIS Willd.? Seen around houses 1961, 1963.
PISONIA GRANDIS R. B r . This, with Cordia, s t i l l formed a scrub f o r e s t 1961; i n 1963 only s c a t t e r e d t r e e s remained a f t e r p o i n t l e s s bulldozing of t h e one remaining a r e a of o r i g i n a l f o r e s t ; s c a t t e r e d i n open
T o u r n e f o r t i a scrub base of F l i p p e r Point Fosberg 43514. The specimen on which t h i s record was based, Fosberg -34452, has been redetermined a s -A. dubius.
*AMARANTHUS VIRIDIS L. Collected 1963 Fosberg 43517, very r a r e i n open ground, Wake I s l e t .
Common g e n e r a l l y i n low p l a c e s , e s p e c i a l l y along lagoon margins and occasionally on f l a t s n e a r o u t e r beaches, 1961, 1963. Stems unusually red --t h i s t r u e g e n e r a l l y i n Wake p l a n t s , Sachet 864, Comnion g e n e r a l l y , l o c a l l y a b u n d a n t , forming pure s t a n d s i n open a r e a s on s o u t h c o a s t n e a r Peacock P o i n t , 1963. Xo f l o r a l dimorvliisnl observed. A l l u l a n t s s e e n h e r e have d e e v l v lobed w h i t e > , c o r o l l a s w i t h a t i n y y e l l o w e y e . Wilkes I s l e t , n e a r Kuku P o i n t , 1:osberg 43528. Wake I s l e t , S a c h e t 866. Seen n e a r power house, one p l a n t only, i n 1961, not i n 1963, though p o s s i b l y s t i l l p e r s i s t i n g .
*SOLANUM LYCOPERSICUM L. Seen i n garden i n MATS a r e a 1961, n o t seen 1963.
ACANTI-IACEAE
! *PSEUDERANTHEiWM CARRUTHERSI I Seem. Seen i n 1961, a l s o var. atropurpureum, n e i t h e r seen i n 1963.
GOODENIACEAE
SCAEVOLA TACCADA (Gaertn. ) Roxb .
S . s e r i c e a Vahl
Some p l a n t s s t i l l remain south of t h e main runway on Wake I s l e t , l e s s i n 1963 than i n 1961, because o f b u l l d o z i n g ; a l s o seen p l a n t e d around house on n o r t h s i d e o f i s l e t . 
--
s p e c i e s causes a change i n h a b i t , i n f e s t e d stems being e r e c t and much shortened i n s t e a d o f p r o s t r a t e and e l o n g a t e .
! *UROMYCES EUPIIORBIAE Cke. & Pk.
A p a r a s i t e on Euphorbia p r o s t r a t a , Fosberg -43523. This s p e c i e s , a l s o , causes a change i n h a b i t i n t h e h o s t ; i n f e s t e d stems a r e e r e c t and t h e i n t e r n o d e s a r e e l o n g a t e .
I d e n t i f i c a t i o n s of fungi by J . A. Stevenson.
